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fefti£(C«:oTTGF-jSi;->7-A°-77 5 U -{CM-TS#^S^ (Bone 
morphogenetic protein: ^HBMPil^) T'fc5BMP-2*^BMP-9 

$e>tCMP5 2 £|fc3;fl5# (WO 93/1609933 .fctfWO 95/04819) {C# 

1 2 0^^e>>fc-5^>A^^T**>Sfc#^e>tlTi3U, -£<Z>7^ ./fifeS 
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*&Wi*. BE^@B3«#lT?3^£*i£t: hMP 5 2fi3fctf>l 1 9JIS07$ 
y Bft^ & * > A * ft £ £ v>TiSJg-T 5 ^ICgg-T 5 . 

*»WttKJ!I*BBJi|##lT3B%S*i«libMP5 2a*©l 19M 

tSDNA^^ftS^X^ K©#£K:W*<&. HhMP5 2cDNAJt WO 
93/16099SB^© c DN A$:^^7^$ * - N A £ bt» f£ 

W:m&ft<D&*tfV *^--£&mJx.fc (PCR&) £MV>TigiJgUfco ZlZlT'ffl 
V x S P C R m £. l*mi%&m D N A * £: R N A ©tt*Wr# & X ffl#fF#-S§-4 ,683 , 
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aT<D2-D<D&&Jimi:MLt=. 0 1) @ttgejt<04ittt:±W6*SSS : M. Nob 
uhara£>jb^£ (Agric. Biol. Chem. , 52(6), 1331—1338, 1988) LTV^SiR 
»*€:±Wr*^& BPt>. F> AT Gmm<DAT<SAZ±l?Z>frm. 

#!£=i- K-TSDNAiB^Jii^fi^o^^^^lck yafc^M!©^'***- { P 
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fc: hMP 5 2 cDNAtt, WO 93/16099&CfE^3 cDNA^^£^7^ 
^K^?#- (pSK5 2s) IriSDNAilbt, f&lSMlH5#<£>#t£;Ky * 9 
-IfatfRiRjE (PCR) Sr«^T*«Ufe. 
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£±lf&7j& {M. Nobuhara£>tf)$g^ (Agric. Biol. Chem. , 52(6), 1331~1338 
, 1988)} lZV£^&mM<DMP 5 2ifr£^©-8|S©DN AfcffglLfc. 
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3S»* ft y 9 A ^ - £ b T ®3 #1 # # 3 IB m © D N A % M v > fe . 

pcru rauttifc**^ »na (iot;m) , >B*fii&tfa!* 

|^lPCRy7>f7-#^ 5 0 tfn^K dNTP (0.2^1;^/!/) , RTfMg 
C 1 2 (1.5$ U^E;i/) £Ta q DNAjKU*^-1£ (5U) t&tcfln;*.* Zl 

SStt (9 41C. , -f^^^r-T-- Vy? (55TC. 

> ?7>fV-#:R (7 2TC, 2#RI) ^^3 0t>f^MP 

PCRSJ£3^&©^«4bS: l . 5%<ftifcj*T3tfn-x (FMCtfc) 
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(2) #*>;t^KcD*il»S'<l'*-0«(l 

tcajc^bfeo »^i!W^3!-pKK2 2 3- 3 (7 7^S/7'A>f 
tf^^tti l JlA) ©t a c"7n j E-*-1H«£fflR»iRS spIfcEc 
o R I -eSIHbtfe, Mung Bean Nuclease (StS3i*(c*^tt, * * D 2 4 2 0 

A) T'jMU 77^^>M©^3K>itCT4DNA Ligase (^B&tt 
j£#*±, *^n^##2 0 1 1 A) 3*, pKK223-30rrnBT 

iTzZ-^z-t-mmzmmmms aiusspi -eatflsu s a 1 1 t*m 

itVt-y^lfty h 1 ©«Flh3 K Sit, pUCI 8©Sma I gp&lC 

Sfi^&fr^lCj: #*>^*K©£jg©fcft©»33i'<**- (PKOT24 
5 (§|£tf ^Xfff ^P- 1 4 8 9 5^)} (ID ZmmLtco pKOT2 4 
5©DNA0l3li3 . 7kb-efe*. ffSUfc#38l5!©* W^***^** *- 
li, Pharmacia ALF DNA */ — * rn>1J--{C «fc U -£©&Sie#J©&j£ £?To feo 
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J&'MMte\*. Kushner£>©&fl:;i/l^^A£fc (Genetic Engineering, p. 17, El 
sevier (1978)) K^ofc. SP%, pKOT2 4 5 £*§£:*:fl§gW 3 1 1 OMa 
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(1) mm 

*mW<D*yrt9nmm±mm*&mSOC1g1& (Bacto tryptone 20 g/1, B 
acto yeast extract 5 g/1 , NaCl 0.5g/l , MgCl 2 *6H 2 0 2.03g/l , Glucose 
3.6g/l) U ^ifflSt (Bacto tryptone 5 g/1 , Citric acid 4 

.3g/l , K 2 HP0 4 4.675g/l , KH 2 P0 4 1.275g/l , NaCl 0.865g/l , FeS0 4 -7H 
2 0 100mg/l , CuS0 4 -5B 2 0 1 mg/ 1 , MnS0 4 «nH 2 0 0.5mg/ 1 , CaCl 2 '2H 2 0 2 mg/ 1 
, Na 2 B 4 0 7 -10H 2 0 0.225mg/l , (NH 4 )6Mo ? 0 24 O.lmg/1 , ZnS0 4 «7H 2 0 2.25mg/ 1 , 
CoCl 2 -6H 2 0 6mg/l , MgS0 4 '7H 2 0 2.2g/l , Thiamine HCl 5.0mg/l , Glucose 
3 g/1) 5 LJC»L»#»»*& 1 0 0«l#flnU 1 ol©j&#«t?»««# 

v&&t>mmi^ tt&mmmm (00550=5.0) izmvt~mvgx- mno^x-^ v 

7. i5izmm u m&mmmmoi&T * m<t~mzmwmm £ & 5 3 ic <t y £ 
^mm(Dso%izm&mmmm*fflwvtz. 0 nsm&m]&ii-?z>t~8>izm& 
mmmm<D^m^±^-^m^t it, 50 %^a-^**s:o.2%«a[-e*iii 

(2) *JM>r ^^-^h^tK-t^ ©fi§g 

^ >mmm^^ti2 5mM Tris-HClgl^ (pH7.3) ClBSbl^ 
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(1) j<mmjyin\s-vay#T4<D-zsmit 

*mmJ yZA'-VnyiS'rJ & 1 % Triton X-100T* 3 3 0 0 0 

Xgt3 0&m. 4T:T*i§4>U #e>*Xfctfc|g£2 OmM T r i s -HC 1 ig« 
PH8.3, 8MIi, 1 OmM DTT, 1 mM EDTAT'iti& AUWe> 

(2) mmftmm 

*<Dl>SmtWL* 2 0 0 0 0 X gt'3 Oftm. 4tt-I/£>L, ^©Ji^f 
fc, #e>*lfc±*f£2 OmM T r i s -HC lig«?£pH8.3, 6Mm 1 mM E 
DT A^^plgfbUfcSP-Sepharose FF (7 7^/Ti/7a) ICitU |t3*§$tT*Sfc# 
0 . 5M:&ik£^M?§^T*?§ffi£i*fc. ?§ffi?£lCN a 2 S Ogi: N a 2 S 4 Og 
^^tl-ftlft^SA^ 1 1 ImM. 1 3mMlC^S<fce>lC*n^.4^C. 1 5B£|^;*Jl/ift 
XfcfcifTofco *;i^>ffci§?££ 2 OmM Tris -HC 1 mWWl. pH8 . 3, 6 
Mmm. 0.2MM, ImM E D T AT'^fgfC LfcSephacryl S-200 (7 7 )\,~? 
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(3) V 7*-fr'rJ y*f 

X)V*>fc2tlfc*ftW<D*yrt?^Mft<Dmmz9&A<D5 OmM Na- 
GlycineifIpH9.8, 1 Mi&fcj- h 'J ^i^, 3 OmM CHAPS, 5 mM 
EDTA, 2 mM G S H (MtxMV fr*?-*y) , 1 mM G S S G (MfcM>ni 

(4) rLSL&mm 

V7*-)VtJ yyZtlfr&'&Z 0 . 0 5%T F A, 2 5%T-fe h- h U;i/T* 
¥f&fb L X ^ £3£*BH PLC ©RESOURCE RPC# 5A(77 ;b V ^> T ft) IC ii U 
0.05%TFA, 25 — 45 %y-fe h — h 'J;i/^7i/i> h IC J: »j Lfco 
*§ffi?RttlR) l 6Sft£gff-£^2 8 Onm^lK^SlC «fc bfco MP 5 2 ~ 

*#®#£IIIlKU ^Sfc^lL-fco ZL*l£2 0mM T r i s - 'J «tE 
PH8.0, 8MM 1 M^-espgHtLTfeV^Sephacryl S-200T*>7 , ;1/Mj© 
&fTo fc^, #f§t9!tf)* >A^S^*^®^?:_h«Ei:M^<Z)^#T*^WH PLC 
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(5) mmt$tittmm(D9>rt9M<D®mft¥w&.no)wm 
(r) Njfcmrz jmnm&m 

J: >JMtfei:35, SSf&fiSf** 1 T^tN»e>3 0 #g ;£ T-tf)7 ^ 7 

(>f) T$;mM&ft%i 
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S-PAGEICJ: VmULfctZZ. ffi2 8KDa<Z>#^4£^Lfc 0 
[0 0 2 3] 

(1) mti&M3 lC«fc U#*>*lfc*>/\**®ift5 0 0 #gU 0mM^5 0^ 
11C?§8?, |^^T*#3^L, l*g/10/il, IOm/IOaI, fc<fctfl 
00<ig/10/t l©SH©iil:il§U ^©1 0 1 £®cME&*t ype- 
I 37-y«150Al (iSW. 0.5%, pH3, I-AC) £MfOU ^fnb 
«MS««U »e>ftfc3W»& 8a^©ttttl CRV?*©*lBig&P>3iCiI 
2 1 B#HC*II»«:«fflU AJt&iBlBLfe*, «KX»^JS3HBK: J: U 
, #• «C#SK'fbJlH«©»3S*fe=lftW-Lfe. *2K:-€-a>fijft«:jaV*\ l*tg/». 

£ ti fe t ^ ±m i c © 56 31 & S ft t=. . 

MP 5 2 ^ >'<?m<pm& *# * tfc#ggc{fcfcnag>fg%3ft 

3* M (type- I 0/4 
lltg/S& 3/4 
10#g/8&& 4/4 
100/t g/Sgfo 4/4 



i". BUtCfcV^, AttMP5 2^>;^Il/ig/M, B&MP5 2#>A° 

^gio/t g/as^L chimp* >^#jt i o o (i g/asffi©s*T?-€-n-enM 
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*ffi§SP£, ^flttJKflJJi&f&fcU 7*>=ly-9- (v n Kossa) fgfe, T 

/b 5/7^:771/ — (Alcian blue) ^fe, ^^^^ h i/ U > -X.3TS/ > (Hematox 
ylin-eosin) ^Sr^n^HSSLfe. 

®3 1C. 0 it g/gPfetf)JB*lC;i3V^ t y p e - I 

. ®3 (C)tCfcV>T, ^PP a d gB^teflgMI®. ^PbmMSflltt ^PP 

03*^, m p 5 2 >y^M®s#c<t u •> -w^mm. itmmm. s 
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[0 0 2 5] 

m?m^ *. i 

IE#Itf>:R£ : 1 1 9 
MM ' 

%M%x : fc. h (homo sapiens) 
: 

: mp 5 275 ;mmps<D3 8 3*ga»e> 5 o i#s©75 ;mmm 

a 

MF} : 

CCA CTG GCC ACT CGC CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGC TGC AGT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 
Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 25 30 

GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 
Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 
Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 

1 3 08-3039659 



Ala Val He 

65 

CCC ACC TGC 
Pro Thr Cys 

ATT GAC TCT 
He Asp Ser 

GTG GAG TCG 
Val Glu Ser 
115 
[0 0 2 6] 
Be#J## : 2 
m#i(DMZ : 2 7 

mm&m. : mm 
mom : 

: & L 

mFio&m : mp 5 z^mimmmmm^^pcR^^^^-o 
bb#i : 

ATAAT-GCCAC TAGCAACTCG TCAGGGC 27 
[0 0 2 7] 
Kaf## : 3 
@2^J©«$ : 2 6 

ma>m. : 
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Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pr 
70 75 80 

TGT GTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Cys Val Pro Thr Arg Leu Ser Pro He Ser lie Leu Phe 

85 90 95 

GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 
100 105 110 

TGT GGC TGC AGG 357 
Cys Gly Cys Arg 



4f 5j£ 7 — 3 2 24 0 3 
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iH^joD#t!t : m p 5 2 mm.wMm&is\ft P C R ?9 >f V- 0 

12^1 : 

CGTCGACTAC CTGCAGCCAC ACGACT 26 

mi] 

mmmi (z)xm^tir^mm<Dzy^^M<D^^<^ z- (pkot24 5 

[02] 
[03] 
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